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UNITED STATES FNVIRONMENTAL PROTECTION AGENCY

REGION 6
1445 ROSS AVENUE, SUITE 12OO

DALLAS, TX 75202-2733

APR r I2012
Charles Curtis Grisham, Jr.
P.O. Box 31546
San Francisco, CA 941 3 I

RE: Arkwood. Inc. Superfund Site
EPA ID: ARD084930148
Site ID: 0600124

Dear Mr. Grisham,

I am responding to your November 30, 2011. letter regarding your issues with the design and
implementation of the ground water remedy at the Arkwood Superfund site. More specifically, I
will address your concerns with the onsite injection system being operated by McKesson
Corporation. I am providing background inlormation on the past activities at the site so that you
will have a better understanding of the groundwater remedy for the site.

The l5-acre Arkwood site is a former wood treatment facility in Boone County, Arkansas. Land
use in the vicinity ofthe site is primarily agricultural and light industrial. Numerous springs,
including New Cricket Spring, are found on, and adjacent to the site. The site is characte"ized as
karst terrain formed by the solution of limestone and dolomite by ground water. Ground watcr
on, or near the site is highly susceptible to contamination as a result of underground cavitics,
enlarged fractures and conduits which hinder monitoring and pumping. Pentachlorophenol (PCi')
and creosote wood treatment activities were conducted at the site from 1962 to 1984. State
investigations conducted in the 1980s documented PCP and creosote contamination in surface
water, soil, debris, and buildings throughout the site. Contaminated surface features at the site
included the wood treatment facility, a sinkhole area contaminated with oily waste, a ditch area,
a wood storage area, and an ash pile. The primary contaminants ofconcern affecting the soil,
sludge, debris, ground water and surlace water are organics including PCP, Polycyclic Aromatic
Hydrocarbons (PAHs), and dioxin: and oils.

The Record of Decision (ROD) was signed on September 28, 1990. The major components of
the selected remedy for the ground water consist of:

o Onsite pumping and treatment of 3,000 gallons of oily sinkhole liquids and waste water
r Monitoring drinking water and ground water
. Providing municipal water lines to aflected residence
o Monitoring New Cricket Spring for a two-year period to measure the success of natural

attenuation. If PCP levels still exceed Siate ofArkansas water standards after two years, a
treatment system will be implemented fbr the spring.

o Treat New Cricket Spring until levels fall below state standards.

There are currently two ground water treatment systems at the site. One is located a1 the Nerv
Cricket Spring location and one is located at the sinkhole area. l'he New Cricket Spring water
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treatment system was constructed as part of the selected remedy per the September 1990 ROD.
The ground water treatment system at the sinkhole location was installed as a pilot study to inject
ozonated water around the sinkhole to reduce the residual PCP upstream of the New Cricket
Spring and expedite the cleanup ofthe contaminated ground water. In February 2005, McKesson
submitted a request for the pilot study involving the injection of ozonated water at the Arkwood
Site. The goal was to reduce the residual PCP in the formation upstream from New Cricket
Spring and thereby reduce the concentrations ofPCP in the spring more quickly.

The Arkansas Department of Environmental Quality (ADEQ) responded positively to
McKesson's proposal and submitted comments in March 2005. McKesson responded to ADEQ's
comment by letter dated May 10, 2005. EPA approved McKesson's pilot study by letter dated
July 18, 2005.

The results of the pilot injection system indicate that the injection of ozonated water around the
sinkhole is effective in reducing the PCP concentration at the New Cricket Spring. The injection
system has been down intermittently for months and the most recent down time resulted in PCP
concentration increasing at the New Cricket Spring. The levels at the mouth ofNew Cricket
Spring are at concentrations that are not constantly below ADEQ's water surface criteria and
therefore, EPA believes that injection ofozonated water should continue at the sinkhole location.
Also, ffeatment of the water emanating from New Cricket Spring should continue before the
water is released to Cricket Creek. I am enclosing responses to your specific questions and
information related to those responses.

In a separate letter, I will provide an update on the status of the Five Year Review comments you
submitted that we discussed with you at a meeting with EPA and ADEQ on November 9, 201 1.
At that meeting, we went over your comments and EPA and ADEQ provided information and
action items to address your comments.

Regarding your request for partial deletion of the Arkwood site, EPA will be sending a letter to
ADEQ the week of April 23, 2012, requesting their approval for partial deletion of the Arkwood
Superfund site. In the mean time, EPA will be preparing the draft deletion package that will be
sent out for review and comments.

Sincerely,

Carlos Sanchez
Chief
Superfund AR/TX Remedial Section

Enclosure



l€: ARKWOOD. NC. SUPERI'-UND SITE EPA ID: ARD0849l0l48 Site ID:0600124

I;or clarity, when I spcak of fie "injection system" I am reliring to the onsite par! ofthc groundwater
remediation, which Mr. Ghosc dcscribes in his August 2, 2010. update as quoted bclow:

"Responsible Party (R.P), McKesson startcd a pilot slLLdy, injccting ozonated water near the sinliole
to speed up rcduction ofPCP in the fonnation upstream iioln the Ncw Cricket Spring. The pjlot
proicct started by thc summer of2005. This process will cnsure that the PCP will bc destroyed ir'r thc
subsurfacc fractures near the Ncw Crickct Spring and the sitc can be deleled l'rom thc National
Prioriries List (NPL). 'fhe injeciion of ozonated watcr continues as ol Fcbruary 2007. lnjection u,as
stopped by Augusl2007 and resumed in September 2007. lmmediately alier resurnption ofinjection
ofozonated watcr PCP at the mouth ofNew Crickct Spring was 200+ ppb. To expedite cleaning up
residual PCP in fractures McKesson staned 5 additional injection wells around the sinkhole in mid
Septembcr 2007. McKesson will lrail and scc ifthe PCP concentration \eill diminish at the Ne\r'
Cricket Spring."

Following are some ofthc key issues I will be researching in thc IIPA and ADEQ pubic files. I

request that you and your EPA colleagues assist with nry research by providing afiy ansu'crs thal may
be readily availablc to you.

L Were desigDs, construction plans and scientillc prool'-oi'-conccpt submitied 1() EPA prior to
McKesson's installation of the "injection system?"

EPA Rcsponse: 'l he ozonated water injcction system \\,as proposed b), McKessoD as a pilol stud.v.
McKcsson submitted the Proposal for the Ozonc Pilot System in February 2005. Thc proposal included the
system description, equipmcnt specifications, and othcr system information (attachmcnt #l).

2. Did trPA approve the "idectiorl system" p or 10 i1s installation on the Arkwood property by
McKesson Corporation?

EPA Rcsponse: Ycs. FIPA approved the pilot injeclion system by lcfter dated July 18. 2005 (attachmcnt #2).

3. What scientilic data and analysis \lere used to ar vc at the design and specifications ofthc "injection
systcm?"

!)I'A Responsc: McKesson proposed the pilot ozonaled injection system based on lhc rcsults ofusing ozone
in treating the Ncw Cricket Spring water since 1997. The proposal submjttcd by McKesson in February 2005.
included systcn, and equipmenl specifications.

4. What proofexists 10 suppofi Mr. Ghose's assefiion quoted above: "This process will ensure that the
PCP will be desfioyed in tlrc subsurface liactucs ncar thc New C ckel Sprilg arld the site caD bc dclcted lrom
the NatioDal Prioritics l,ist (NPL)."

EPA Responsc: Mr. (ihosc's statement refers to thc goals that the system is intended to achieve. 'l'hc
assumption is that ifthc system works as intcnded and the PCP levels in New Crickct Sp ng mcct the
Arkansas's Surface Water Standards. then the site can be deleted ftom thc NPl,.

5. Mr- Ghose is quoted above: "The jnjection olozonated water continues as ofFcbruary 2007- lnjection
was slopped by August 2OO7 and resumed in Septcnlbcr 2007." When exactly was the injection stopped irnd
restatcd?



t)PA Response: The iricction system was temporarily stopped from August to September 2007 to asscss
rebound affccts.

6. Mr. Chose is quoted above: "lmmediately aftcr resunption of inj eclion of ozonated watcr PCP at the
mouth of New Cricket Spring \r'as 200+ ppb." Is this one dala poirt considcred to be proolofthe ef'ficacy of
the injection system?

El'A Responsc: l'he 200+ ppb rcading is one ofmany samples that have been collected since the systeln \las
installed in 2007- The sampling PCP lcvels have fluctuated up zmd do*n since 2007. but the ovcrall ttcnds
have been dccreasing. This indicatcs thal the pilot injection syslem is working as intended.

7. Why does Mr. Ghose not mention the lbllowing readings, which were also laken right aftcr resumption
ofthe injcction operations (all u'ith the sp ngat the exact same flowrate of l8 Sallons perminute) and *'hich
show no corelation between injcction operations and low readin gs: 924/2007: l6 ppb; l0/10/27: 6 ppb;
10122120011I190 ppbi ll/5/2007r 209 ppb?

EPA Response: Thc subsurface karts and liactured rock lbmation make il difficult to get consislenl reading
with the same llow rate. As stated in question #6, the PCP lcvels fluctuale aud probably will conlinue lo
flucLuare. but thc or erall thrcld is deerra.ing.

8. Mr. Chosc is quoted abovcr " lio expedite cleaning up residual PCP in fractures McKesson stafled 5
additional injection wells around the sinkhole in mid Septcmber 2007." Werc designs, construction plans and
scientific proof-ofconccpt subnitted to EPA prior to McKessoll's inslallation ol 5 additional injcction wells?

El'A Rcsponse: McKesson's proposal to install live additional injection wells was based on thc assumption
that a larger area of subsurface liactures *rculd colne in contact with the ozonatcd waler.

9. Was the additional invasivc construclion offive injcctiol wclls on the Arkvvood sitc approvcd in
advance by EPA, or was it undenaken by McKcsson Corporation without agcncy approval, permission or
consent/

EPA Response: EPA agreed with the installation tll thc five additional injcclion \aells based on thc
assumption proposcd by McKesson.

10. Soon after "McKesson started 5 additional injcction wclls arourd the sinkhole in mid Scptembcr
2007" the concentrations of PCP at Nc\\. Cricket Spring spiked to an all time high of I 190 ppb (Oclober 2007).
Is this cvidence that McKcsson Coq)oration's constructiol1 ofthe 5 additional wells caused a rclease of
contaminant, inflicting possible ccological and properly damage, exaccrbaling thc conlamination problem and
hampe ng the groundwater remediation cflbns?

EPA Responsc: -l he high PCP reading al'ler the additional irljection wells were installcd, indicatc that the
injcction oLozonated is achieving its inlended goals ofllushing oul thc PCP contaminants that are lrappcd in
subsurface karts and fractured rock geology. That u'as thc purposc ofinslalling the additional rvells. to
expeditc the removal ol'the PcP l'rom the subsurface kans iurd fractured rock formation.

I have many more qucstions about the design. construction, operalion and reporting ofthe grourdwater
remediation systems on the Arkwood site and nearby at Ner.r'Crickct Springi about ry unilateral actions
taken by McKesson Corporation without rcquired and appropriate EPA involvement; and about llPA
oversiglrt and scrutiny (or lack thereol) given to McKesson Corporation's activitics at Arl(wood with regard to
thc groundwater remediation.



EPA Responsc: McKesson has not conducled unilateral actions at the site without EPA and ADEQ rcview.
EPA, with the support ofADEQ, is conducting appropriate oversight ofMcKesson's cleanup actjvities at the
Arkwood Supcrfund site.

I rcquest that EPA review these matters to check for scicntific validity and correct procedure in the
implementation andjustification ofthc existing groundwater remcdy at the Arkwood, Inc, Superfund site,

EPA Response: EPA belicves that information was provided for EPA to approve the pilol ozonated water
injcction system. Thc system appeam to be working and the contanrinant levels are trending downward. As
stated above, the site activities associated with the water injectioo system were conductcd as a pilot. Somc
actions did not include analyses, but were based ort other site activities as mentioncd above.



ATTACHMMfT 1

Certified Mail

Fcbruary l, 2005

Mr. Shawn Ghose, EPA Project Coo.dinalor
Superfund AR/LA Enforcement Section (65|"-AP)
U.S. Environmental Protection Agency
1,145 Ross Avenue
Dallas. Texas 75202

Subject: Proposed Ozonc Pilot System
ArlcYood, Inc. Site, Omaha, Arkansas

Dear Mr. Ghoscl

McKesson would like to conduct a pilot study involving the iniection ofozonated water at the
Arkwood Site. Although concentrations of pentachlorophenol (PCP) have decreased at New
Cricket Spring, reductions are limited to nalural allenuation. lfthc rcsidual PCP in thc formation
upstream from the spring is reduced, i1 is anticjpated that concentrations ofPCP at New Cricket
Spring will be reduced more quickly. Attached is a proposal to conduct a pilot study using an
ozone systcm similar to the present treatmcnt systcm at the site. ljpon your approval ol this con-
cept, design specilications and an implementalion schedule will bc dcvclopcd. F'ollowing com-
pletion ofthc study, a report presenting rcsults will be prepared and submilled lo the agencies.

IfyoLr have any questions rcgardjng this proposal or need additional information, please do not
hesrtate to cont.rct mc at (608) 848-4 134.

Sincerely,

Jean A. Meschcr, Proiect Coordinator
Director. Environmental Services

Enclosure

copy:
v EPA Assistant l{egional Counsel (6C-WA)* (do cnclosurc)
v Chiel, Superl'und Enforcement Branch (6H-E)* (w/o enclosure)
v Arkansas Superfund Sile Coordiiator, ADPC&FI*
v Frank Robinson, McKesson Corpordtiol. (w/o enclosure)



Proposal
Ozone Pilot System

Arkwood Site, Inc.
Cricket Creek Road

Omaha, AR

Februarv 2005
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Utilities: Oxygcn - I scfm oxygen at 25 psig
Cooling water - 3 gpm, potable quality,680F

Arkwood Pilot System:

System desc ption:
The Systcm u'ill be designed 1() ozonatc 30 to ,10 gallons per ninute ol water from two existing
wells, so that the ozone ladcn water can be retumed to thc aquifer. The ozonated \r'ater ideally
will assist in oxidizing PCP as well as freeing PCP existing in the fonnation for treatment
downstream. Typically, direct ozonation reactions selectively targct doublc carbon bonds.

'l he ozone equipment will be located in ar existing building within a silo at the Arkwood sile.

The system will include an ozone generator and oxygen concentrator lbr production ofozone
from oxygcn fccd gas, a mass transfer system for dissolution ofthe ozone gas into groundwater,
an off gas destruct unit lbr converting any non dissolved ozone back into oxygen, and a control
and monitoring systcm designed lbr a manual stafi ofthc system, autonratic shutdown for key
operating parameters, and measuring and recording ozone production, waler [low, and ozone
residuals

The ozone system will be designed for zur initial cdpacily of 12 PPD ofozone, which will allow
for an ozonc dosage ofup to 33 mg/l ofapplicd ozone to the groundwater. Should additional
ozone capacity be desircd in thc future, the ozone generator has thc capacity to bc incrcascd to 16
to 20 PPD ozone by increasing the oxygcn flow to the ozone generalor(additional mass lransl'er
systen modilications would be required to accommodate thc additional flo\ls).

Equipment specifi cations:

Ozone Generator
The ozone generator shall bc a corona discharge, water cooled ozone generator, with high
efficiency stainless steel/borosilicate glass dielectric assemblies and integrated medium,
frequency power supply. 'l'he ozone generator shall be a PCI-Wedeco model GSO 50

Capacityr Nominal capacity of l6 PPD ozone @ 10% by wt in oxygen
12 PPD ozonc @ l2% by wt. in oxygen
24 PPD ozone @ 6% by wt in oxygen

Dimensions: 36" widc x 19"deepx64"high



Porr'er - 460 volt,3 phasc,5.4 amps

Connections: Oxygen inlet: %" FNPT
Ozone Outlet %" FNPT
Cooling Water Inlet %" FNPT
Cooling Water Outlet %" FNP I'

ComDressor/oxygen concentrator Skid

The comprcssor/oxygen concentrator skid includcs a rotary screw compressor, air recciver,
oxygen concentrator, oxygen surge tank, l'actory skid mounted and pre-plumbed.

The compressor shall be a rctary screw compressor , providing optimum perlbrmance, thc
compressor shall be an Atlas Copco GXC5fI Conprcssor with integrated ofrcfrigerant dryer,
compressed air filters and a 53 gallon air tank .

The oxygen corcentrator shall be a twin bed molecular sicve based oxygen concentrator, plc
controlled with a capacity of75 sc{h ofoxygcn at 9l7o pu ty orhigher. l'hc oxygen concenlntor
shall be an OGSI model OG-75

The oxygen storagc tank shall be an 80 gallon slorage tank complele wilh pressure gaugc, reliel
valvc oxygen pressLLre regulator, and oxygcn hoses.

Dimensions: 60" x 84"

Utilities: 460 volts,3 phase, 12 amps

Mass Transl'er Skid
The mass transfcr skid consists ofa booster pump, venturi injector with ilow bypass, coDtact
tank, dcgassing separator, and off gas reliefvalvc. Instrumentation located on thc mass transler
skid shall be a residual ozone analyzer and a totalizing flow mcter, both with 4-20 mA outputs to
a circular chafl recorder.

Dimensions: 48" x 60"

Utilitiesr 460 volts,3 phase,4 amps

Off Gas Destruct Unit
Destruct unil shall be a catal).tic type olTgas dcstruct unil with themal assist. l'he catalyst shall
be Carulite 200, a manganese dioxide/copper oxide catalyst for efficient ozone deslruction.
Destrucl unit shall bc rated for 600 scfl. Prc-heater shall be rated at 150 watts.

Utilities: 120 Volts, single phase, 150 watts



Rcsidual ozone auralvzer
'Ihe residual ozone analyzer shall be designed to continuously monitor ozone residual at thc
ellluent ofthe mass transfer system. Thc ozone sensor shall be a dircct mcasuring polarographic
sensor utilizing a special polymeric membrane to isolate the sensing electrodes liom the sample.

The Dissolve Ozone Monitor shall providc a display of the dissolved ozone concentration
directly in PPM on a backlit LCD display. The monitor shall have a range of up lo 20 mg/l
residual ozone. The monitor shall have a 4-20 mA output and lwo progranlmable alarm contacts.
The nonitor shall be housed on a NEMA 4X fiberglass enclosurc.

The dissolved ozone sensor shall be mounted in a gravity fcd flow cell with a llow rate of 15
gailons per hour ofsamplc, with dischargc to drain.

High Concentration Ozone Analyzer
The high concentration ozone monitor shall be a UV absorption, dual bcam photometer with a
long life mercury vapor lamp ozone concentmtion monitor with a microprocessor controlled 25'1
nm UV light sourcc & photoreceptor, with inlet filtralion and flow control. Range of0-200
g,4.i-t.

System Control Panel
'l'he system conhol panel shall bc designed to starl, stop, and shut down the syslem in the event
ofalarm conditions. The panel shall be NEMA 4 liberglass enclosulc, and fabricated to lll- 508
standards.

1hc cquipment to be controlled by the control panel includes:

. Air Con'tpressor/Oxygen Concentrator skid

. Ozone Gcnerator

. Mass transfcr skid

. Offgas destruct unit

. Ambient ozone detcctor

The conlrol panel will includc a nrain disconnect, emergency stop, and the following panel
indicators/opcrators:

o Panel lndicators(annunciator: Panalam or Ronan)
System ON
Genemtor On
Oxygen Concentrator On
Alam Lights

Low well llow
Loss ofvacuum
Backllow Iailure
Ozone Generator failure
Ambient ozonc alarm

(Noter Gencrator lailures indicaled on Generator panel will be:



High water temp, low oxygen flow, power supply fault,
Power supply high temp)

. Selector switches:

System Srart/off On/Off
Ozone Generaior Hand/off/auto
Oxygen concenlrator Hand/Off/Aulo
Mass iransfer Skid Hand/Off/Auro
Offgas destruct Hand/Ofi7^uio

Ambient Ozonc l)etector
The ambient ozone detector shall be an eloctrochemical ozone gas sensor that will create a signal
proportional to the ozone concentration plesent, mounled in a liberglass enclosure. The receiver
shall have an LED display to indicate ambient ozone levels in parts per million as well as
flashing indicators ifadjustable alalm contact set points are exceeded.
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Ms. Jcan Mescher
McKeeson Corporation
One PosI Streer
SaD F ancisco, cA 94104

DexrMs Mcscher

The U S- EnvitonmEnral PrcLecdon Agcnc] (EPA) coml'll ds McKeeson's Dronn(?l to
conduct a pjlor s(udy 10 irjccl ozoratcd \Natcr ajound the siDk holc. lo reduc. lhe residual PCP
upsteam of the Nc'Jv Cnckcl Sprin8 McKe€son'E idca lhlt teducdon ofresidual PCP upst&am
oflhe spring will accelerrte lowering PCP conccntralion jn the New Cickel Spring is on the
ighi tnck. EPA js sa(isfied wilh lhe informalion Provjdcd regarding lhe lociitions of injecljon
wells, consEuction details oi injecrion wells, fitiotale tbr choosing dcplh of injeclion wells, and
rale at which ozone is to be iDjecled EPA apProvcs McKeeson's Pilol sludy.

cci

P)ease keep lls inlbrmed about rbe progress.

Gus Cbavarria
Cloria Moran, 6RC-S

Supcrfund Arkansas/To(as tsra ch

I

lnlernet Add.e .i (Uh L) . hiP:/rM,.Pr gov
R..ydd.cy.i.br. . Phrsd *hh v.o.rDh or aEd hlc d tr.cycbd tss i)]hlm6 25* Pod..M.n

RruD

Santanu (Shawn) Gii-ose
Rerncdial Il oject Manager
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March 2. 2005

Jean Mescher, Projec( Coordinator
McKesson Corpora!ion
One Post Strcet
San Frarcisco. CA 94104-5296

REr Proposed Ozone Pilot System
Arkwood, lnc. Site, Omaha, Arkansas

D€ar Ms. Mescher:

Your proposal 1o conduct a pilot strdy injecling ozonated wdter at lhe Arkwood Site was receivcd by
ADEQ on February 9,2005. ADEQ admires your initiative to try to reducdeliminale the sourcc of l>cP
contamination ofth€ New Cricket Sping.

we feel that since McKcsson is going 10 submit design specifications and an implernenlation schedule,
our questions/comments moy be alr€ady answeied in fie spccifications when it is submilted. However,
the followint are our review comrneni/quc$tions on your proposal,

L Provide a map showing locations of injection wells.

2. Providc construction details of injection wclls.

3. Itovide rationale fol choosing the depth offie injection wells to be approximalely 25 fcet.

4. Specify rates and amount of ozone to be injected; and, flow direclions (inflow and outflow from
thc site) of fie spring

5. Provide specific breakdown path$'ays, both intermcdiate and final for oxidalion of lhe PCP.
The example in fie proposslis for the oxidalion ofethenc to formaldehyde. Show how PCP
would bc oxidized or th€ resulling compounds. Would Cl ions or HCI be form€d? How will $at
aff€ct the pH?

If you havc any qucstions, please call me 0t (501) 682 0852.

Sincerel\,.'/
anua/tt-
Mrtbud Arjmandi
F.n'ginccr ll. lnaclive Srtes tsrdnch. Hazardous Wrste Division

CC: Mike Bates, Chief, IIWD
Shawn Ghosc, EPA RPM, Region 6, 6SF-AP
Kin Siew, Engineer Supervisor, Inactive Sites llranch, f[wD
Jeny Neill, Geologisl. P.C., Inactile Sites Blanch, HWD

I]AZARDOUS WAs]E DVISION
aoot NATToNAL DRtVt / POST OFftCt 8OX a9t3 / LTTTLE ROC(IFKAN5'"5 722tt-a913 / IELEPHONE 50r-662,0a33 / FAX 5O1.682 0565



May 10, 2005

Mr. Masoud Arjmandi
Arkansas Depafimcnt of Environmental Quality
Ilazardous Wasre Division
8001 National Drive
Little Rock, AR 72219

Subject: Responsc to Comments
Proposed Ozone Pilot System
Arkwood, Inc. Site, Omaha, AR

Dear Mr. Arjmandi:

In response to your comments dated March 2, 2005 on oul proposed ozone pilot system,
plcase see the followir.g(ADEQ cofiments in bokl italic, rcsponscs follow):

l) Ptoride a nap showirrg the loculiohs of injectioh vells. The wells will be placed to
intersect the solution channel features that flow toward New Cricket Spring. The wells
will be located approximatcly 25 feel and 50 i'eet fiom the sink hole, between the sink
hole and thc main power pole at the site. A map showing thc approximatc wcll locations
is attached (Figure 1). The localion was chosen based on subsurface features obsered
during investigation and remediation activities at lhe site.

2) Proeide constraction details of injeclioh ,'ells. The wells will be constructed of6-
inch PVC with the lower 10 1-eet pedontcd to allow watcr flow through thc lowcl scction
ofthe well. The wells will pass through about 12-18 feel ofclay and intoT-13 feet of
fractured chert bascd on prcvious borings. A rubber bladder will be set approximalely 10
fect below ground surface and the area between the casing and drilled hole will be filled
with bentonite grout.

3) Provirle rationalefor choosing the depth ofthe injection wells to be apprcxihalely
25trl. Based on sile investigations and rcmediation, bedrock in this area is located
about 25 feet below the ground surface.

4) Speeify rnes anl smount of ozo e lo be injecled; ond,llow dircctions (ittjlote in
outJlow from tlte site) of the spring. 'Ihc pilot system will ozonate approximately 30 to
40 gallons per minute ofwater at a dosage ratc ofup to 3l/mg/lozone. The ozonated
watcr will be injectcd into wells installed in the vicinity ofthe former sinkhole. Bascd on
monitored contaminant disch;Lrge (PCP) from the site, the injected ozonated water will
flow toward New Cricket Sp ng. For your rc1'erence, a P&l diagram is attached as
Figurc 2.



5) Proei.le specirtc brcakdor,n pathwaJ,s, bolh inleme.Ii e andlfirrallot oxi.htlion of
lhe PCP. The erarfiple in the prcposrl isJfor lhe oxi.lotion of ehone lofomol.leh!.1e,
Shote hotu PCP h'oul.l be oxidize.l or lhe res.,lting compotnrd- Woukl CL ions ot ECL
beformecl? Ilote teill that affecl pll? Pentachlorophenol (PCP) is readily ozonated by
ozonc. Rcaction rates and subsequcnt degradotion products are to a degree pH
dependcnt, with neulral io basic cnvironnenls reacting faster than in acidic environments.
'Ihe primary mechanism ofoxidation is dircct clectro-philic atlack ofozonc through an
addition/elimination mechiu sln. Initial intennediate degmdation products are
principally tetracl oro-p-benzoquinone aud tetrachloro-p-hydroctuinone. These
compoulrds are f'urther degraded by ozonc and lrydroxyl radicals (a byproduct ofozone
decomposition) to other open ring products including ketoncs and acids that are Iurther
oxidizcd to oxalic acid with a quantilative release ofchloride ions. In summal.
oxidation ofPCP rcsults in low molccular \r'eight acids, chloride ions. CO: and watcr.
Ozonation ofPCP has a negligiblc effecl on pH.

ifyou have any additional questions, please call me at (608) 848-4134. We look lbrward
lc) conductiDg thc pilot activities this summqr,

Sincerely,

Jean Mescher. Projcct Coordinator
Director, Iinvironmental Services

Attachmenls

Copyl. Shawn Ghose, EPA Project Coordinator (ceflitied mail). Frank Robinson (wy'o attachmenls)
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